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Abstract

By using some of its distributional properties, we obtain some results on recurrence relations for single and
product moments of order statistics from doubly truncated Burr XII distribution. These results complement
earlier results of Begum and Parvin [2002], as well as, generalize results obtained by Balakrishnan et al.
[1998] and Saran and Pushkarna [1999]. Simulation results for the mean of the r-th order statistics and for
product moments of order statistics are obtained and are consistent with those obtained by Begum and
Parvin [2002].

1. The Doubly Truncated Burr X1 Distribution

The distribution function of a doubly truncated Burr XII distribution is given, Begum and Parvin
[2002], by
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and probability density function (pdf)
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where Q and (1-P), (Q<P) are the proportions of truncation on the left and right of the
distribution respectively

f(x)= :Q, <X<P,4,0,0>0 (1.2)
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The quantities Q and P are assumed to be known. Denote Q, = ﬁ and P = P 0
easy to see that the pdf (1.2) satisfies the differential equation, (Begum and Parvin [2002]),
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1+6&*)f = A0ax“[P, + (1-F)] (1.3)
or equivalently
(1+K*)f = 10ax*'[Q, — F]. (1.4)

Let X, <X, S < X, be order statistics from a continuous distribution function (df)

F(x) and probability density function (pdf) f(x). Let
u UV =E[X.'], 1<r<n

and
,um(i’j) = E[XmiXS:nj], I<r<s<n.

David [1970] gives the density function of X, (1<r <n) as

f . .(X)=C._ [FOOI'" NI-FX]""f(X) -co<x<oo, (1.5)
where C, = #('n—r)' and the joint density function of X=X;., and y=Xq:; as

fran(Y)=C W [FOOITF(Y) - FOOI " [I-F(]"™® -0o<x<y<o (1.6)
where C, n
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By using the relations (1.3) and (1.4), we derive recurrence relations for the distribution (1.2).
These 'relations are then applied to least squares estimation of location-scale parameter. We
consider examples involving singly and doubly censored life-testing data and some agricultural
data in the presence of missing observations. We present numerical results for the vectors of the
coefficients of the BLUE's of the location-scale parameter

(1) For non-truncated i.e, Q=0 and P=1, Balakrishnan et al. [1998] had considered Lomax
distribution which follows as a special case for the recurrence relations of Burr XII distribution
when =1, fd=1andAl=«.



(i1) By using the relations (1.3) and (1.4) a =0, 8 =1and A = &, Saran and Pushkarna [1999]

have established the recurrence relations for the single and product moments of order statistics
from doubly truncated Lomax distribution.

Tables 1 and 2 give the mean of single and product moments of order statistics from the doubly
truncated Burr XII distribution for ¢ =1, =1, A =3, P=0.95and Q = 0.05.

Table 1: The Means of the r-th order statistics from doubly truncated Burr XII distribution
a=1, 6=1, A=3, P=0.95 and Q=0.05
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Table 2: Product Moments of order statistics from doubly truncated Burr XII distribution
a=1, 6=1, =3, P=0.95 and Q=0.05
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